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LIST OF ILLUSTRATIONS
SCULPTURE WITH MIRRORS
22A. "Bird Sculpture" AVX glaze + k% Red iron Oxide, Cone One,
15" high.
22B. M#2 AVX glaze, B-I-A glaze + 15% F222A Yellow Stain,
Mason #161 Crimson Pink Stain, Cone one. 17" high.
22C. A#5 B-I-A glaze + 12% Ilmenite, 10% Tin O^ide,
Cone One, II" high double silver mirror.
MIRROR FRAMES
28A. Black slip, B-I-A glaze + 10% Tin Oxide, Cone One,
14" X 182, silver glass mirror.
28B. Black slip A_V_X glaze == 3% granular Rutile, Cone One,
14" X 18", peach glass mirror.
28C. Black slip, Raku glaze + 6% granular Rutile, Raku.
fire Cone 06, 14" X 18", silver glass mirror.
RAKU SCULPTURE
3 1 A . R#8, Raku glaze Cone 06, variety of colors, Thompson
Red Fritt #1210A glaze, 12" high, glass chunk.
SCULPTURE WITH REFLECTIVE SURFACES
34A. A#I (section of) B-I-A glaze + 8% Red iron Oxide,
Cone One, 15" high. Luster-coate which did not work
due to the porous quality of the clay surface.
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V.
The original title of this thesis, as stated in the Thesis Proposal,
changed during the process of work. Originally, I had titled the proposal
Sculptural Forms With Mirrors, both free standing and wall relief. During
the execution of the thesis, I found difficulty in the limitation of using
a flat glass mirror surface. A mirror is defined as a smooth surface
that Reflects the images of objects. The most important work in this
definition is Reflects. When I first thought about the thesis, I wanted
to be sure that I did not Reflect the viewer but Reflect the sculpture
in which the reflective surface was placed. I therefore changed the title
to: Sculptures With Reflective Surfaces.
The Sculpture is divided into four groups each of which is related to the
other. The groups are as follows:
1. Sculptures With Mirrors
2. Mirror Frames
3. Raku With Glass
4. Sculpture With Reflective Surfaces.
"Reflection occurs at smooth surfaces. The law of reflection states; the
incident ray, the perpendicular to the reflecting surface, and the reflected
ray are situated in one plane. The angle of reflection is equal to the
angle of incident."
Rather than follow a set plan for completion of the sculpture, I chose
to let the ideas gained while working guide me. The contemporary composer,
John Cage, has stated: "The highest purpose is to have no purpose at all.
This puts one in accord with nature in her manner of operation. I believe
that by eliminating purpose, what I call awareness, increases."
This is not the case in the mirror frame.
I.
EARTHENWARE
CLAYS
EmC Clay Body Cone One
XX Saggar 100
Ky. Special 100
Talc 15
#3110 Fritt 25
N.A.F.C. 20
Grog ;30 (1-2 fine grog, 1-g heavy grog.)
Colorant Test
EmC -
B
R
V
A
Clay Body no colorants
+5% Barnard
+ 3% Red iron oxide
+10% Vermiculite (by volume)
+ 4% "Red Art"
Shrinkage, dry 8%, at Cone One 15%.
The shrinkage for the test with the addition of vermiculite
was lower measuring dry, 7%, and at Cone One 14%
The percentage of absorption was as follows.
EmC
B
R
A
V
DRY
85.3
86.
79.
92.1
50.
WATER
86.
86.8
79.5
92.8
55-5
%
6%
The main purpose of this test was to find two tests of different colors
which would be able to be used in the same sculpture. In other words,
I wanted to be able to join the two bodies of different colors without
2,
having any shrinkage problems. I also was concerned with the colors
working well together. For the sculptures, I chose the test EmC-I
which is the clay body without any colorants. The color was white at
Cone One. I also used the test R-I with the three percent Red iron
oxide. The color in this test was a warm red which worked well.
X-I Test of clay body plus colorants.
"Gold Art" 98.
M & D Ball Clay 11.2 Shrinkage at Cone One was 10%.
Dry shrinkage was 5%.
Elbrook 7.0
Fine grog. 28.0
Colorants Absorption
Dry Wet Percentage
Barnard
B-1 5% 81.7 88. 7.7
B-2 10% 93-4 100.5 7.0
B-3 15% 91.4 97-9 7.0
Red iron oxide
R-1 3% 98.0 104.65 6.7
R-2 6% 82.5 88.5 7.0
R-3 9% 89.3 94.5 6.0
"Red Art"
A-1 4% 86.5 91.8 6.0
A-2 8% 93.1 99.0 6.0
A-3 12% 90.15 96.1 6.0
As part of this test, I wanted to try to lighten the weight by the
addition of Vermiculite. This was done by volume measure to the
dry batch in the following measurements.
Vermicul i te
V-1 10% 75.0 85.8 14.0
V-2 15% 71.8 84.0 17.0
V-3 20% 74.5 86.5 16.0
\l-k 25% 77.8 91.5 17.0
3-
Shrinkage
Dry Cone I
V-I 5% 8%
V-2 5% 8%
V-3 6% 9%
V-# 5% 8%
The addition of the Vermiculite as means of lessening the weight
of the body worked quite well. The only problem which limited
the use of the vermiculite was in the actual forming the sculptures.
The addition of more than 15% was a great hinderance due to the poor
*
working consistency of the clay, therefore this idea was not continued.
However, I do feel that with more experimentation the weight of the
body could be brought down with the addition of vermiculite.
SAC Stoneware Clay Body Colorant Test Cone Nine Oxidation - and Reduction.
Ky. Special 36
XX Saggar 36
N.A.F.C. 8
"Red Art" 16
Bentoni te 4
Colorants Test
Shrinkage at cone Nine
Dry Oxidation Reduction
SAC-I plain 8% I"5% i"5%
Red iron oxide
R-I 3% 6% 15% 15%
R-2 6% 6% 13% 15%
R-3 9% 8% 18% 16%
Banard
B-I 5% 7% 15% 15%
B-2 10% 7% 15% 16%
B-3 15% 10% 18% 18%
11meni te
I-I H$
I-2 i%
I-
3 2%
Mam:janese Cairbonate
M--I 1%
M--2 2%
M-3 4%
Red iron oxide +
Magnesium carbonate
RIO
RM - I 3%
RM - 2 6%
RM - 3
7%
7%
MC
1%
9% 4%
15%
15%
15%
15%
15%
18%
14%
15%
15%
15%
16%
18%
16%
17%
From these colorant tests I used the following for combinations
for use in the sculptures; R-2 with 3% Red iron oxide, and
B2 with 10% Barnard. The color of R2 was a warm brownish red
in oxidation and a dark brown in reduction. The B2 test worked
well in respect to color and shrinkage, both glazed and unglazed.
CONE ONE
GLAZES
AVX Glaze by Volume rather than Measured weight.
Gerstley borate 2.
Dolomite 1.
Flourspar 1.5
Barium carbonate 2.
Zinc oxide 2.5
Spodumene 2.
Flint !.5
Kaolin 2.
Colorants
Red iron oxide 2, 4, 8%
Copper carbonate 1, 3, 6%
Rutile (granular) 3%
Rutile (powdered) 3%
Cobalt carbonate 2%
Chrome oxide \, ]%
Tin oxide 1 0%
Nickle oxide 3%
Ilmenite 4, 8, 12%
All colorants worked well and produced a matte texture in most of the
glazes. The use of percentages for the colorants in the volume glaze,
did present a problem. The solution was to weigh out a batch of the
dry mixed glaze and add the colorants to it. In using the Red iron
oxide at 4% I gained good results with the SAC blue slip. The effect
was almost that of a wood ash glaze. The glaze was green and changed
from its matte texture to a semi -matte runny glaze. Another excellent
glaze resulted from the test using Rutile (granular).
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Although, the color could have been improved with a few percentages
of the Rutile (powdered).
The only colorants that I used for the sculpture were Red iron oxide
at 4%, Rutile (granular) at 3%, and Copper carbonate at 6%. I
found these to be the most reliable for the sculptures.
The glaze was fired Cone One.
The method of arriving at the volume was purely by chance and good
deal of luck. Neither Hobart nor I could figure out the method
which we first used to find the volumes.
In talking to potters who have used volume glazes they told me that
they did not trust the volume method. Some trouble can arise if one
is not sure that all the dry material is packed into a measuring device
in the same method. In mixing a large enough mixture of the glaze, I
found that too large a measuring device cannot be used unless a very
large quantity of glaze is desired. I presently have enough of this
glaze to last several years.
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MOLECULAR FORMULA
.3 CaO
.3 BaO
.1 MgO .35 A1203
.2 ZnO
.1 Li20
2.0 Si02
15 B203
CaO BaO MgO ZnO LiO AI203 B203 Si02
.30 .30 .10 .20 .10 .35 .15 2.0
.10 .15 Gerstl ey Borate
.15 x 412 = 61.8
.20
-to
.30 .10
-la
.20 .10 .35 X 2.0 Do 1 omi t e
.10 x 184 = 18.4
.10 .30 X .20 .10 .35 2.0 Fluor spar
.10 x 78 = 7-8
X .30 .20 .10 .35 2.0 Barium Carbonate
30 x 197 = 59.1
X .20 .10 .35 2.0 Zinc Oxide
.20 x 81 = 16.2
X .10 .35 2.0 Lithium Carbonate
.10 x 74 = 7-4
X .35 2.0
7
Kao 1 i n
,35 x 258 = 89.5;;
1.3 Flint
1.3 1.3 x 60 =. 78.
AVX Glaze % mixture producing the same results as the volume mixture.
Grams. Molecular Wt.
Gerstley borate 62 412
Dolomite 18 184
Fluor spar 8 78
Barium carbonate 59 197
Zinc oxide 16 81
Lithium carbonate 7 74
Kaolin 90 258
Flint 78 60
8.
B-I-A Glaze Cone I
Grams
Lithium carbonate ^
Gerstley borate jr
Dolomite ^
Whiting c
Strontium carbonate 11
Zinc oxide 3
Kaol in 24
Fl int 28
T00% Batch
Colorants
Red iron oxide 2, 4, 8%
Copper carbonate 1,3, 6%
Rutile (granular) 3%
Rutile (powdered)
Cobal t carbonate
Chrome oxide
Tin oxide
Nickle oxide
II 1 imi te
F 222-A Yel low stain
Mason #161 Crimson pink stain 5, 7,
I found this to be another good glaze and used the following colors
for the sculptures.
^Illimite at 12%, Tin oxide at 10%, Red iron oxide at 8%,
F222A Yellow stain at 15%, and Crimson pink at 7.5%.
3%
2%
1^ 1%
10%
3%
4, 8, 12%
10, 15, 20%
5%
9.
MOLECULAR FORMULA
B-I-A Gl aze
.40 CaO
.20 MgO
.20 SrO
25 AI203 1.75 Si2
.10 ZnO
30 B203
.10 Na20
?
CaO MgO SrO ZnO Na20 AI203 B^ Si02
.40 .20 .20 .10 .10 25 30 1.75
.10 .20 Borax (fused)
JO . 16 .10 x 202
= 20.2
.400 .20 .20 .10 X .25 .10 1.75 Gerstley borate
.067 .10 .10 x 137 = 13.7
.333 720 720
Tib"
725 X 1.75 Dolomite
.200 .20 .20 x 184 = 36.8
7T33 X 720 .10 725 T775 Whiting
.133 .133 x 100 = 13.3
A. 3
-E
.20 .10 .25 1.75 Strontium carbonate
.20 / .20 x 148 = 29.6 -
X .10 .25 1 .75 Zinc oxide
.10 .10 x 81 = 8.1
.25 1.75 Kaolin
,25 .50 .25 x 258 = 64.5
~X 1.25 Flint
1.25 1.25 x 60 = 75
10.
Test for Colorants in terra si gi 1 lata, engobes, and slips.
The test was run on one test tile numbering I through 20.
Number I through 19 were the test and number 20 was the clay body.
The clay body used was the EmC I fired at Cone One.
Terra sigillata is made by adding Calgon, a water softener,
to a slip or colorant plus the addition of water. After
mixing, the solution is allowed to settle for several days.
The result is the separation of the heavy particles from
the fine. The water is poured off the top and the settle
ment fs the bottom is brushed on the desired ceramics. This
produces a shiny almost glaze like appearance* The same effect
can be accomplished by rubbing a leather-hard ware with a
smooth instrument which causes the fine particles to come to the
surface.
Two tests were made which are as follows:
1. 70% Water 2. 70% Water
30% "Red Art" 30% Albany Slip
5% Calgon .5% Calgon
Result - #1 was a shiny red color which would be suitable as a
glaze on a earthenware pot.
#2 was under fired at Cone 04 but would work at Cone One
and has a medium gray appearance.
Tests numbered three through six were slip tests using a limited number
of ingredients. They were as follows:
3. 100% "Red Art" 4. 100% "Red Art"
10% Red iron oxide 15% Rutile (granular)
5. 100% Thompson Red Fritt */2-j>~4 6. 100% Red iron oxide
10% Red iron oxide 10% Tin oxide
Result - #3 was a dark red color and worked quite well under the
clear glaze.
#4 was a ochre color with dark specks and worked very well
under the clear glaze.
#5 was a dull color almost white in appearance. In the
area where there was just slip, a shiny glaze appeared.
#6 was red-yellow and worked quite well under the clear glaze.
Note - All of the tests have been used on earthenware using only the slips,
engobes, and terra sigillata plus the addition of a clear over glaze.
II.
Tests numbered seven through fourteen used as a base, the SAC CH#3
plus the addition of the following colorants:
7. SAC CH#3 8. SAC +H Cobalt Ox. 9. SAC + 1% Cobalt Qx.
55 Flint
15 Ky. Special 10. SAC * .2% Cobalt Ox. 11. SAC + 8%
10 Bainbridge Copper Carbonate
15 #3110 Fritt 12. SAC + 5% Chrome Ox. 13. SAC + 12%
5 Opax Rutile (powdered)
6.5 Bentonite 14. SAC + F222A Yellow Stain
Result - #7 was the base without colorant and appeared cream colored.
#8 was a light blue and worked quite well under the clear glaze.
#9 was a medium blue and worked well under the clear glaze.
#10 was a very deep blue.
#11 was a very dark mottled green almost appearing black.
The percentage on copper carbonate was much too high.
#12 was a good grass green again and worked well under the
clear glaze.
#13 was a good light yellow and worked equally as well under
the clear glaze.
#14 was mottled and off white.
Test number fifteen was an engobe using no colorants.
15- EC9/R
15 Kaolin
20 Calcined Kaolin
10 Ky. Special
30 Nepheline syenite
15 Flint
5 Zircopax
5 Borax (granular)
Result was a very white dry engobe. I found this very useful under the
clear glaze.
12.
Tests numbered sixteen through nineteen were the use of an engobe with the
following colorants.
16. En - I 17. En - I + 2% Copper carbonate
10 Kaolin
15 Ky Special 18. En - I + 2% Mang. carbonate
25 Calcined Kaolin
25 #3304 Fritt 19. En - I + 2% Red iron oxide
5 Talc
5 Zircopax
10 Flint
5 Gerstley borate
Result - # 16 was anoff white, dry, appearing slightly yellow under the
clear glaze.
# 17 was a very light green and appeared somewhat darker under
the clear glaze.
# 18 was a very light brown and appeared yellow under the clear
glaze.
# 19 was a dark red and appeared as a much darker red under the
clear glaze.
# 20 was the clay body with only the clear glaze. On part of
this surface, I brushed on Tin chloride, the result was a creamy matte
white. I have found this useful in the past to accent an area of a
sculpture.
13.
RAKU CLAY
Raku clay body Cone 08 bisque.
#1 Soldner Body
North American Fire Clay 50
Sand 30
Talc 20
#2 Body
A. P. Green Fire Clay 65
Petal ite 25
M&D Ball Clay 10
In using both bodies, I found the #2 body to be more satisfactory
for my needs. However, I had to change to the #1 body due to the
lack of petal ite. Since the Petal ite can no longer be purchased,
due to the embargo in Rhodesia where the petal ite is mined,
Spodumene can be substituted.
Another quality I liked about the second body over the #1 body
was its color. It was a warmer orange, red rather than the pink
color of the first body.
14.
RAKU
GLAZES
Raku Glaze test cone 06 - 04
Glass cul 1 et 43.6
Borax (granular) 30.6
Kaolin I7.8
Bentonite 3.0
Colorants test
The series ran as follows:
#RB-I was the base glaze without colorant. The appearance in
texture, was clear and unglazed.
#RB-2 was the addition of three grams of Copper oxide to one-
hundred grams of the base. The result was a very light transparent
sky blue shiny glaze.
#RB-3 was the addition of five grams of Red iron oxide to one
hundred grams of the base. The result was a medium brown transparent
shiny glaze.
#RB-4 was the addition of one gram of manganese carbonate to one
hundred grams of the base. The result was a semi-transparent glaze
of a dark blue-purple shiny texture.
#RB-5 was six grams of Rutile (granular) added to one hundred grams
of the base glaze. The result was a clear transparent glaze with
small shiny brown specks. Over the blue slip, the specks turned to a
metallic color.
#RB-6 was the addition of six grams of Rutile (powdered) to one hundred
grams of the base glaze. The result was an ochre colored semi-matte glaze.
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#RB-7 was the addition of twenty grams of F222A Yellow stain to one
hundred grams of the base glaze. The result was a very useful yellow
which was semi-matte in texture.
#RB-8 was the addition of ten grams of Mason #161 Crimspn pink stain
to one hundred grams of the base glaze. The result was a good semi-
matte pink which was not as offensive as some might think. This glaze
worked quite well on several of the mirror frames.
#RB-9 was one gram of Chrome oxide added to one hundred grams of the
base blaze. The result was a very deep shiny green which was better
used in very small quantities.
#RB-10 was the addition of ten grams of Tin oxide to one hundred grams
of the base glaze. The result was a white creamy matte.
Raku glaze test Cone 08
Thompson Red Fritt #1210 A 90
"7*
Fritt G-24 15
Whiting 5
Bentonite 3
This was a very good bright red which worked well to Cone 06. After
Cone 06, however, the glaze tended to darken and lose its brightness.
This same glaze may be used as a yellow glaze with the addition of
yellowi^ifr 1310-A and the elimination of the Thompson red fritt.
It is somewhat violent in color and therefore the yellow in previous
tests seems much better. A very good bright orange is produced by
mixing the two glazes in
equal proportions.
16.
Black Metallic Cone 04 Glaze
White lead 39.4
Whiting 15.3
Kaol in 15.8
Flint 29.4
Tin oxide 8.0
Manganese dioxi de 2.0
Copper oxide 5.0
Rutile 4.0
One of the suggestions that came up when working on this thesis was
that the glazes used on the sculptures should not be too shiny, as
it was felt that this might take away from the contrast of the
reflective surfaces of the chrome and mirrors. All of the glazes which
were used were of semimatte texture, with the exception of one which was
shiny and metallic in surface. This glaze was used on one of the forms
which would use as its reflective surface a chromed form. The glaze seemed
to work quite well and its surface quality was quite satisfactory. One of
the problems which arose during the glazing of the sculptures was the means
of application. Since the sculpture was too large to dip into the glaze and
the spray booth was not working, I applied the glaze with a brush. In the
past, I had been told many times that this practice was considered taboo as
it is difficult to get an even coat. After applying the glaze, I was not
too happy with the results before the fire, however, I was quite pleased
with the fired result. The glaze was not even as it would have been if
I had used the spray booth, but the unevenness actually added to the sculpture
and did not take away from it as I had thought it might.
17.
Flat Black Glaze Cone 08.
Gerstley borate 50
Borax (granular) 50
Chrome oxide 2
Rutile (granular) 10
This was a very good flat black and tended to turn green in spots
when placed in reduction.
Raku brown glaze Cone 08.
Gerstley borate 80
Yellow ochre 20
I used this glaze quite often and found it to be very satisfactory.
However, I found it to be quite dark brown in reduction rather than
yel low.
18.
The most successful of the sculptures in this group were those that only
reflected the sculpture. These were the sculptures in which two mirrors
faced each other and by doing so accomplished two purposes. First, each
mirror reflected the other so that a repetition of identical forms was
seen. Second, each mirror reflected back the inner form which had been
placed directly in front of it.
The only criticism that I had of the forms, in relation to the placement
of the mirrors, was the closeness of the mirror to the inner form and the
size of the mirror. In the future, I would like to make the form much
larger therefore increasing the mirror size. Some thought has also been
given to placement of more mirrors at different angles. This would be a
worth while possibility. The only question would be how many and how much
reflection should occur. It would be quite possible to get over-involved
with reflection. The one thing that I wanted to steer away from was cover
ing; the entire form with mirrors. In other words I was not trying to make
a mirrored room in which everything was reflective, and the aspect of the
sculptural cast was disturbing. The sculpture was the important form and
the reflection of those forms was merely a reverse repetition of the true form.
In most of these sculptures, the clay used was of two different colors. However,
this was not seen as the white clay body had been covered up by glazes. I did
not realize this until viewing all of the sculptures together. The original
intention of using two colored clay bodies was to use the contrast. I had
intended to use little or no glazes. I still feel that this would be a great
possibility even though it was not used in the sculpture in this thesis.
The additional information on placement of two colored clay bodies working
together in relation to shrinkage worked and no problems were seen in cracking.
19.



In the past, when working on a sculpture, I often placed a mirror on
the opposite side of my view so that it was possible for me to see
the complete form at one time. Some time after, while working on
mirror frames, I found it difficult to finish a frame near the point
where the frame was to rest against the wall, 'be results on the frames
were satisfactory but were not complete especially in the roundness of
the forms. In order to correct this problem, I thought of placing a
mirror directly in a sculpture. This would allow the completion of
the roundness of the form which was not possible in a wall mirror.
This would also mean that the sculpture would be free standing and
therefore, it would be possible to view the sculpture from all sides
rather than just a front view.
The basic purpose of the Sculpture With Mirrors was that the mirror
was not to reflect the viewer but ratherthe sculpture. In the first
few sculptures that were executed, this was not true. They were more
or less sculptures with mirrors in which the viewer was able to see
himself. I do feel that these sculptures were successful even though
they did not follow the basic purpose. However, increasing the size
of the sculpture would have improved the effect. In one of the
sculptures, which I call the "Bird Sculpture", the size of the mirror
had been questioned. I did not feel that the size of the mirror
mattered since the viewing of one,:s self was not important and in this
case the reflection of the sculpture was equally not important. It
was merely a shiny glass surface which the sculpture needed for completion,
20.
As part of the thesis, I wanted to include the changing of an identical
form with the use of Graphic Images. I did not want to change the form,
it was to remain constant. Included in this was an interest in finding
the cost and selling price of an item.
The frames were made in three series;
The first, a group of eight, made use of all three Cone One bodies.
The second, a group of ten, made use of the Raku clays.
Both of these groups were made on the same template and thus were alike
in form and size.
The third, a group of twelve, made use of the Raku clay but the frames were
one-half the size of the first two groups. In addition to size, the third
group did not make use of the graphic images but rather made use of all
raku glazes in a free brush design.
Method of production.
Since I wanted to make an entire series, I had to find a quick but efficient
way to make the basic form. This was done by using one-half inch of plywood
covered with canvas. On top of this was placed a quarter-inch plywood cut
according to the size of the glass mirror desired. On each side were strips
of wood according to the desired thickness. This template was placed on
the floor and the clay thrown into it. After it was covered, the excess clay
was cut off the top with a harp. In using this method of production I was
able to make six frames per hour. After completion, the frame was cut for
the placement of the glass mirror and then covered with the desired slip.
The only reason that I mentioned the method of production was to relate
to the time information for finding cost.
?T.
The most important aspect of the frames were the graphic images which were
to change each form. At first, I thought that it would be difficult to
change each design as I did not want the frames to look alike. After
working on several of the frames, I found it quite easy to come up with
ideas for the graphic images. I found it very easy to contrast negative
and positive forms through the use of the color of the clay body and the
color of the slip.
In the third group of the raku frames with the brush stroke, I found it
quite easy and fast to finish a mirror. I felt that these should be very
free but controlled which relates to the raku method of firing. In working
with raku in the past, I had found that many of the favorable results were
those that were accidents. At that time, I was told and discovered that
the entire method was a very experimental one. It was quite difficult to
gain the same results twice. However, in working in the raku this time
I found that this past thought was no longer true. I found that it was
quite easy to control the colors and it was possible to gain the same results
over and over again. The most interesting part of raku was no longer the
interest in seeing the unknown results which seemed to control the maker but
rather the control of the experimental colors and reactions in the fire.
Method of fire and solution of problems in fire.
Since the frames were quite large in relation to the kiln shelves, I had
to find an efficient way to fire the frames both in the bisque and the glaze
fire. It was suggested that the best manner to bisque fire the frames was
to stand the frames on edge on top of rollers. In this manner, it was possible
to place four frames on each shelve. This method of firing also helped to
stop warping.
22.
In the glaze fire of the Cone One frames, the frame was placed on its back
on top of rollers which were placed on the diagonal of the frame.
Difficulty arose in the fire of the raku frames; quite a few of the frames
were lost in the glaze fire. Hobart found out upon investigation that
the cross section of the clay showed a very uneven bisque. It was felt
that this could be corrected by soaking the kiln for an additional hour or
so when the kiln reached bisque temperature. Since the clay was underfired
in the middle of the frame, this soaking would increase the possibility of
an even fire and therefore strengthen the frame. Another reason for the
cracking was the lack of sufficient time between the glazing and fire.
Since the frames were quite thick, they tended to dry out slowly. At first,
I tried to speed the drying by placing the frames in a warm kiln after glazing,
However, I found it more reliable to glaze the frame the day before the fire,
which helped in the drying. Placing the frames in a cool kiln and bringing
the kiln up to temperature also worked. However, since a limited number of
frames would fit in the kiln, the day before method worked better.
In the reduction of the frames, I used melted candle wax as the reducing
agent. I found it best to place the frames on the floor and pour the
wax over the frame and cover it. This method worked quite well and helped
to produce the most interesting results. The main problem in using the
wax was the danger of the wax getting too warm, thus causing the wax to
burn, and the use of too much.
The best results in the raku frames were those that made use of the black
slip. On each frame that used this slip, a very bright copper showed after
the reduction. The black slip worked well both under and over the glaze,
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the results being the same in each case. The use of the black slip to
produce the copper effect must be controlled as one was able to get carried
away with the result which tends to contrast too much with the mirror.
One of the most difficult problems I have always found in ceramics was
the method of pricing a finished item. I have spoken with many producing
craftsmen and artists about this problem. One of the most worth while
methods in relation to pricing was the Hobart method. In using this method
I found the price for the item should be a reasonable one.
Method for finding the cost of item in ceramics.
First, the total number of hours which it takes to complete an item is
taken times a set amount of money. The second step is to add on to the
first the cost of all materials. The sum of these two is used to arrive
at a total of which a variable percentage is taken. This percentage is
added on for the effort taken in designing an item. After finding the
total of the first three, one-third of this total is taken and added on
to the previous total. This one-third is added as an over head. The total
arrived at would be the wholesale price. The double of this wholesale
price would arrive at the retail price.
Example:
Free standing Bird Mirror.
1. 4 hours x $5.00 = $20.00
2. materials 2.00
$22.00
3. 15% x 22.00 = 3.30
$25.30
^. jl.1/3 x 25.30 = 8.43
0 $33-73
The whole sale price would be $33-73. The retail price $67.46.
24.
In pricing a series of items, such as the mirror frames, the total time should
include time taken for items that were destroyed. In the first series of ten
frames, five of the frames were destroyed either before the bisque fire or
during the bisque. In pricing each mirror frame, I would have to take this
into consideration. Therefore, it. is important to have a low percentage of
loss. I am quite sure that the high rate of loss in the mirror frames could
have been avoided with more patience.
Another problem which occurs in the making of a mirror ti s the method of
placing the mirror into the frame. I have found in the past that warping
can be a problem. I did not find this to be true this time as I corrected the
small amount of warpage by placing cork strips into the frames before the mirrors,
In the frames that I made several years ago, I also found a problem with the
reflection of the underside of the frame which was distracting at first. This
is actually how I came upon the idea of sculptures with reflective surfaces.
Concerning the placement of mirrors during the construction of the sculpture,
I used cardboard which added problems that were not seen until the placement
of the mirror. Since cardboard bends and glass mirrors do not, a strong non-
bending material should have been used to prevent rai sed; edges of mirrors in
the finished sculpture.
While it was important to continually remember the fact that a mirror would
be placed in the sculpture, it was not essential to use a mirror during the
construction. Comparatively, the reflective qualities of a mirror were
simular to a glazed surface and therefore mirror placement was not essential.
Another factor to be considered was the surprise of seeing the reflection just
as it was exciting to see a finished glazed sculpture. The only time that a
mirror was used, was when the angle of the mirror was important, and to check
on the reflection of an inner form when it was questioned.
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The following is a brief quotation from a book on the history of Glass.
The reason for placement here is to show a base from which the following
two chapters on the additional Sculpture, were established. The chapter
on Raku Sculpture used the Glass on which all mirrors are constructed.
The chapter on Sculpture With Reflective Surfaces used as the element of
reflection the film or the foiling, which gave the true reflection to a
glass mirror.
Reflected Images
The troublous development of the mirror has progressed by
means of two separate processes. A glass mirror is not one
simple, indivisible product. That is to say, a looking-glass
and the foil with which it is backed. These two component
parts did not advance simultaneously; sometimes glass took a
forward step, and sometimes the foiling was improved-never
both at one time.
The first mirror was a pool of still water, and for untold
centuries there was no other mirror to take its place in all
the world.
When, in their search for material with which to make weapons,
men discovered metal, and during further centuries learned to
fashion it into battle-axes, swords and shields, they also
learned that by polishing the metal it could be made to shine.
A shining shield posed, in some degree, the virtue of a pool
of still water in that it gave back reflections. From that
it was a short step to the making of small mirrors of polished
metal .
Egyptian, Roman, and Grecian metal mirrors were elaborately
decorated and, in general form, not unlike hand-mirrors of
today. There were also wal 1 -mirrors, but all were of polished
metal .
Even when a tentative attempt was made, as it was at an early
period in Sidon, to make mirrors of glass, the idea of metal
as the best material for the purpose was so deeply ingrained
that the craftsmen used black glass, an imitation of metal,
and backed it with foil to increase its opacity. Black glass
gave to the reflected image an appearance of having been dipped
in a pale solution of India ink.
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Still, all mirrors were not black; indeed there was rather a
wide range of choice in colors. A looking-glass could be
blue, green, red or amber. Only* in no mirror of that date,
could you see your complexion as it actually was, because
the secret of making glass colorless as air had not yet been
discovered.
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Glass is one of the two elements in the manufacture of mirrors.
Glass has a reflective quality and this quality is increased when the
number of surfaces is increased. Glass chunks, with imnumerable surfaces,
were used as the reflective surface in the Raku Sculptures. These
chunks of glass do not reflect the sculpture but pick up the colors
of the shiny glazes around the multiple plane surface.
The basic interest was the placement of the glass into the Rak,u
Sculpture. In addition to this was an interest in finding a wide
variety of colored glazes. This has already been covered in the section
on Raku Glazes. Most of these glazes were shiny as opposed to the
matte glazes used on the other sculptures. In all cases the raku
sculptures were done very quickly and were not worked on after completion.
Since the glazes were shiny and the colors very bright in contrasting
colors, much care had to be taken in the placement of the colors. I
did not want to create the same copper effect or other effects related
to raku ware in these sculptures. The main interest was to complete
a sculpture quickly and then glaze it with the contrasting bright shiny
glazes. The raku method allowed this and in fact added to it in the
reduction. The only drawback was the deposit of burnt paper, used as
the reducing agent, which had to be cleaned off.
These sculptures were used to experiment on basic ideas which could
be of help in the other sculptures. They also were a means of taking
the thesis in a completely opposite direction. This direction was
still within the basic quality of the proposed thesis.
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The process used for the reflective surfaces on the sculptures in this
section is described in the following paragraphs. At the present time,
it is not known if this process will work on a ceramic surface. Several
problems arose during the use of the process which were created by the
characteristics of the clay. The process will work if the proper measures
are taken to allow for the mechanical procedures in the metallizing.
VACUUM METALLIZING
In the process of vacuum metallizing a very thin film of metal
is deposited on a substrate through an evaporation procedure
carried out under high vacuum condition, in a sealed chamber.
The purpose of the coating so applied may be either decorative
or utilitarian. In this process, the pressure in the metalliz
ing chamber is reduced to approximatly 0.5 micron (5 x 10-4 mm hg.)
and the metal to be deposited is heated by electricial 1y energized
filaments, and brought to the melting point. A further increase
in the power causes the molten metal to vaporize, and this vapor
condenses on the surface to be coated. The resulting film averages
about 0.000005-in. thick.
All of the common metals, and most of the noble, can be evaporated
in this manner. However, in decorative vacuum metallizing,
aluminum is the metal primarily used.
The film of metal may be deposited on the surface which will be
viewed directly ("first surface" coating), or on the underside
of a transparent part to be viewed through the substrate ("second
surface" coating).
After the parts to be metallized are racked (placed on jigs or
holding fixtures), three steps in the vacuum metallizing process
occur: base coating with lacquer, metallizing, and top coating.
The basecoats serve to seal the surface of the part, to cover
such minor defects as flow lines, sink marks, etc., and to
establish a better bond between the thin metallic deposit and
the substrate.
After applying the base coat by dipping, flow coating, or hand
or automatic spraying, the parts are forced dried in electric
or direct gas-fired ovens. The oven drying takes from1-! to 11-^ hr.
at temperatures compatible with the substrate.
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The parts are then placed in the vacuum chamber where the
metallic film is applied by vapor deposition after pumping
has reduced the pressure to the correct level.
After metallizing, the parts are removed from the chamber and
the top coat lacquer is applied by the same method used for the
base coat, in addition to protecting the thin metallic film, can
produce a simulated appearance of gold, brass, copper, etc. Clear
top coats are used to simulate chrome or silver. The top coated
part is forced dried, or cured, in the same manner as the base coat.
The problem which occured on the first sculpture which was used for this process
was that the surface was much too porous. The body should have been covered
either with a glaze or a fiber glass rezin which would allow for metallizing.
The form also has to open enough so that the spraying can take place without
too much difficulty.
The forms to be metallized in the second group were made separate from the
glazed forms. These forms will be added on completion of the metallizing.
Instead of coating the forms with a glaze^fiber glassy rezin was used. I
had originally intended for the form to be metallized, the metallizing
would work on such a surface. In addition to the surface, the weight of the
fiber glass form would be reasonable enough so that it can be used in the
process. The weight of the clay has caused problems and holes had to be
drilled so that a firm hold could be had for the metallizing process.
In a discussion with Jan Van Alstine, who has worked for General Motors
Styling Laboratory, I was told many methods could be used to acquire a
reflective surface. There are many products currently on the market that
simulate the surface of a mirror, the following is a list of a few.
Scotchcal is a metal ic surface backed with a gummed surface. This can
be formed into any form desired and can be attached to any surface. The
only critisim is the surface which is not clear as a mirror and is dull.
I used this on several of the sculptures as a means of visualizing how the
form would look with the reflective mirror surface.
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Mylar is a thin metal that can be formed by scoring and is more durable
and reflective than the Scotchal. I was not able to find an outlet for
the Mylar, therefore do not know its full usefulness.
Black Chrome is the same as silver except for color. This chrome surface
could be produced on a fibre glass form. Since fibre glass can be made
into any form and can be chromed, the basic form could be *nade from clay
which would allow for the clay's characteristics. A mold would be made
of the day form and used to produce the fiber glass in any number of
forms required.
On the four sculptures which used the vacuum metallizing, the forms were
more or less an addition to the sculpture, yet still very much a part
of the sculpture. I wanted the reflective form to be very much like the
inside of a flower and a completion of the sculpture. In future sculpture
using a reflective surface, I would like to enclose the reflective form
making it more a part of the sculpture.
The reflective qualities of a chromed surface are similar but not as
clear as that of a mirror. Rather than produce a true reflection, the
image is softened and the clarity of the form diffused. This is caused
by the many planes of the form on which the chrome has been placed.
Things seem other than they are in a reflective surface that undulates.
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The most useful purpose that was gained during this thesis was two fold.
First, the technical information in respect to the clays and glazes and
in the combination of materials other than ceramics. I have always
wanted to combine materials not related to ceramics as a means of finding
forms which are related to the material in use. The vast amount of
materials that are manufactured today should, I feel, be used and applied
when ever useful. I do not however feel that this should over power the
discoveries that can be found in using ceramics alone, as the possibilities
are endless.
Second, for the first time all of the ideas gained in undergraduate and
graduate studies were realized as a more successful completion of those
ideas.
Each section of the thesis was useful as investigation of different thoughts.
Sculptures With Mirrors.
This showed the added dimension of the repetition of forms. The possibilities
of the addition of mirror in a sculpture add to the investigation of the
viewer. That is to say rather than just viewing a clear concise form I
would rather have the viewer puzzled and questioned.
Mirror Frames
The basic purpose of this section, that of a production item, worked well.
Rather than produce a series of identical items, it was possible
to produce one of a kind items quickly and effectively.
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Raku With Glass
The possibilities of experimental investigation were useful for the
completion of non-experimental sculpture. The addition of light was
added through use of the glass which would be useful in sculptural
forms that are open and cast shadows.
Sculpture With Reflective Surfaces
The useful information of additional materials and processes were
not part of the ceramic field. The contrast of the chrome surface
with that of the clay is exciting.
While it is important to investigate identical forms in a series,
it is not important or necessary to follow a set plan of development,
33.
IX
BIBLIOGRAPHY
Cordasco, Francesco and Gatner, Elliott S.M.
Research and Report Writing, N.Y. Barnes and Noble, 1968.
Forbes, Ester. A Mirror for Withches In Which Is Reflected The
Life Machinatios and Death of the Famous Doll Bills.
Rogers, Frances and Beard, Alice. 5000 Years of Glass. N.Y.
Frederick A. Stokes Co., 1937.
Southall, James. Mirrors, Prisms, and Lenzes. N.Y. 1929.
Wurtz, Fred. Luster-Coste Metallizing Corporation.
Vacuum Metallizing. 1968 Modern Plastics Encyclopedia,
Volume 45 No. IA, P.P. 1040-1042, N.Y., McGraw-Hill Inc.
September, I967.
Magazine
Riegger, Hal "Raku Part I; History and
Appreciation."
-"Raku Part 2: "The Raku Pottery of America." Ceramics Monthly,
September, pp. 24-25, ctober, pp. 23-23,34, November pp. 26-29, 35-
34.
XLIST OF MATERIALS USED
XX Sagger Ball Clay
Kentucky Ball Clay #4
North American Fire Clay (non plastic)
Cedar Heights "Gold Art" Stoneware Clay C/4-10
Cedar Heights "Red Art" Earthenware Clay C/04
M & D Ball Clay
Kingsley Kaolin (non-plastic kaolin)
Feldspars
K20 Na20 CaO MgO Li20 Al20o Si02 Mol. Wt,
Elbrook .625 .329 .025 .020 1.230 8.65 726
Bainbridge .091 .820 .097 1.040 6.28 543
Nepheline Syenite .254 .746 1 . 1 08 4.65 462
Spodumene .037 .032 .032 .016 .873 1.168 4.28 419
Fritt K20 Na20 PbO CaO B2O3 Al203 Si02 Eq. Wt,
3110 .531 .320 .147 .051 -531 4.42 401
G-24 .067 .101 .525 .307 .692 .115 2.72 380
Glass Cullet .500 .500 2.75 224
Formula Mol . Wt.
Barium Carbonate (toxic) BaC03 197
Fused Borax (granular) Na20 2B203 202
Gerstley Borate 2CaO 3B203-5H20 412
Dolomite CaC03 MgCo3 184
Whiting CaCo3 100
White Lead (toxic) 2PbC03 Pb(0H)2 775
Lithium Carbonate Li'2C03 74
Talc 3Mg0 4Si02H20 379
Fluor spar CaF2 78
Zinc Oxide ZnO 81
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Formul a Mol. Wt
Flint Si02 60
Strontium CatDonate SrC03 148
Peti lite Li20 Al;2038Si02 612
Spodumene Li20 Al 2034Si02 372
Colorants
*
Chromium Oxide Cr203
Copper Carbonate (toxic
Copper Oxide (black)
Red Iron Oxide
Manganese Dioxide
Manganese Carbonate
Nickle Oxide (green)
Tin Oxide
Ilmeni te
Rutile
Harshaw F222A Yellow Stain
Crimson Pink Stain 161
Barnard (Black Bird) Clay
Bentonite (volclay)
CuC03 Cu(0H)2 345
CuO 80
Fe203 160
Mn02 87
MnC03 115
NiO 75
Sn02 151
FeO Ti2 152
Ti02 ( impure) 80
3-
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LIST OF SLIDES
SCULPTURE WITH MIRRORS
1. M # 2 (back view) Illustration # 22B.
2-3. A#5 Illustration #222C.
4-5-6. B-I-A glaze + 12% Ilmenite, 10% Tin Oxide, Cone One
14" high, double silver mirror.
7-8. M # I (front and back view) B-I-A glaze + 8% Red Iron
Oxide, Cone One, Silver glass mirror, 12" high.
MIRROR FRAMES
9. Black slip, AVX glaze + 4% Red iron oxide, Cone One,
14" x 18," peach glass Mirror.
10. Black slip, Raku glaze + 10% Tin Oxide, Cone 06, 14" x 18,"
silver glass mirror.
11. Black slip, Raku glaze +10% Crimson pink, Cone 06,
14" x 18," peach glass mirror.
12. Blue slip, AVX glaze + 4% Red iron oxide, Cone One,
14" x 18", peach glass mirror.
RAKU SCULPTURE
'13. R # 7 Raku glaze, Cone 06, variety of colors, Thomson
Red Fritt #1210A Glaze, 10" high, glass chunk.
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SCULPTURE WITH REFLECTIVE SURFACES
14-15. A # I Illustration # 34A.
16. RS - I B-I-A glaze + '% Red Iron Oxide, Cone One, 16" high,
1-2" square mirrors.
17-20. RS-2 Black Metallic glaze, Cone 08, Chrome surface,
20" high.
21-23. RS-3 AVX glaze + 2% Red iron oxide, 3% granular Rutille,
Cone One, Chrome Surface, 18" high.
24. RS-4 AVX glaze + 1% Chrome oxide, Cone One, Chrome
Surface, 18" high.
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